Differential sensitivity of various human tumors to inhibition of polyamine biosynthesis in vivo.
Polyamines are essential for normal and neoplastic growth. Ornithine decarboxylase (ODC) is the first and rate-limiting enzyme in the polyamine biosynthetic pathway. alpha-Difluoromethylornithine (DFMO) is an enzyme-activated irreversible inhibitor of ODC, and a known anti-neoplastic agent. The purpose of this study was to examine the susceptibility of various human cancers to inhibition by DFMO in vivo. We have studied three human pancreatic adenocarcinomas, designated CAV, SKI, and PGER, two human colon adenocarcinomas (LS-180 and WIDR), and three metastatic cell lines of a human gastric adenocarcinoma (BHM, BMM, BLM) that were growing in congenitally athymic (nude) Balb/c mice. Mice bearing each tumor were divided into two groups; one group served as controls and the other group received DFMO 3% in drinking water. Tumor growth and weight, and content of DNA, RNA, protein and polyamines were determined and correlated. DFMO significantly inhibited the growth of three of the three gastric tumors, two of the three pancreatic tumors and neither of the two colon tumors. The tumor content of DNA, RNA and protein exhibited a pattern that was parallel to tumor growth. The tumor polyamine concentration did not correlate with sensitivity to DFMO. These findings provide clear evidence for important differences in the sensitivity of various human cancers to growth inhibition by DFMO and indicate that endogenous polyamine levels alone do not predict the sensitivity of the tumors to DFMO.